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C54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PURPOSE: To provide a semiconductor integrated circuit device 
or electronic equipment having a high-efficiency low-cost booster 
circuit by connecting a plurality of diode-connected MOSFETs 
and improving the booster circuit which inputs input signals to the 
nodes of the MOSFETs through capacitors. 
CONSTITUTION: The MOSFETs MO-Mn and capacity elements 

C1 and Cn of a booster circuit are constituted by changing the >«■ m M . M 
threshold values VtMO-VtMn of the MOSFETs and capacitance t-JPl j JD*UJiH^..-^^ uJpT — 3T 
values CCI-CCn of the capacitance elements. Or, a signal n ,i re l B I ^1 

booster circuit which boosts the peak values of clock signals O :ju 1 — I L—J J 

and which are the input signals of the booster circuit is added, ft* ] 
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translation of the paragraph 004 6 to 00 4 9 

[0046] Vc = [ (Vi - Vthi) Cci +■ Vi+1 x Cci+1] / (CCi + 
CCi+1) 

Here, CCi denotes the capacitance value of an i th stage 
capacitive element, Vi denotes the voltage of the i 7jri 
stage at the instant the clock signal is a high level, 
CCi+1 denotes the capacitance value of the i + l th stage 
capacitive element, Vi+1. denotes the voltage of the i+l ttl 
stage at the instant the clock signal is a low level, and 
Vthi denotes the above MOSPET threshold value of the i th 
stage. 

[0047] It is apparent from this equation that the voltage 
rise amount Vc of a next stage is determined from the 
value of the capacitance value CCi+1 of the i+l th stage 
capacitive element with respect to the capacitance value 
Cci of the i tn stage capacitive element. In other words, 
it is apparent that the smaller the setting of the 
capacitance value CCi+1 of the i +l th stage capacitive 
element with respect to the capacitance value Cci of the 
i tb stage capacitive element, the faster the boosting rate 
of the booster circuit while, conversely, the larger the 
setting of this value, the slower the boosting rate. It . 
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is also apparent that a rise in the boosting rate occurs 
as the above i th stage MOSFET threshold, value Vthi lowers. 
[004 9] With consideration to the change in the boosting 
rate that occurs in accordance with the value o±' the 
capacitance value CCi+1 of the i +l th stage capacitive 
element with respect to the capacitance value Cci of the 
1 th stage capacitive element, the booster circuit of this 
embodiment is configured so that the capacitance value of 
the capacitive element at each stage is successively 
reduced from a previous stage to a next stage by, while 
fixing the thickness of the oxide film which functions as 
an insulation film of the capacitive element at each 
stage, successively reducing the surface area SCi of the 
capacitive element from a previous stage to a next stage 
(SCI > SC2 > SC3 > SCn-1 > SCn) . As a result, the 
boosting rate of the booster circuit can be caused to 
rise. Although there are no particular limitations 
thereto, the recommended design values of each part of 
the booster circuit of this embodiment are such that, 
assuming the power source voltage is to be boosted from 
0.9V to 20V, a stage number is 24 and a capacitive 
element oxide film thickness, is 50nm and, as the 
capacitive element surface area at each stage, taking the 
surface area of the first stage capacitive element to be 
500 0pm 2 , a surface area of the capacitive element at the 
second and subsequent stages takes a value obtained by, 

2 
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from the surface area of the capacitive element at the 
previous stage of each stage, subtracting 10% of the 
surface area of the capacitive element of the previous 
stage thereof. 

[0049] Furthermore, with consideration to the rise in the 
boosting rate that occurs as the above i th stage MOSFET 
threshold value Vthi lowers, the boosting rate of the 
booster circuit can be further caused to rise and the 
boosting voltage also can be caused to rise by, in 
addition to the above described configuration of the 
capacitance elements of each stage, using the MOSFET 
threshold values of each stage in any of the 
configurations described by the above second to eighth 
embodiments . 
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